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Fund Transfer No, R-05-030-001 

For the  Period 1 February-30 Apr i l  1967 

I. The r e l a t i o n  between the  s t r u c t u r e  of e p i t a x i a l  f i l m s  and sur face  
and i n t e r f a c i a l  energ ies  ( A .  K. Green and E. Bauer). 

"he ef for t s  were concentrated on the  study of t h e  evolu t ion  o f  water 
vapor from alkali ha l ides  upon heat ing,  whioh had been claimed t o  be a 
ma jo r  fac tor  i n  the  ep i taxy  of f.c.c. metals on alkali ha l ides  (U. Harsdorff, 
Sol id  State  Commun. 1, 218 (1963); 2,  133 (1964); 2. Naturforsch. -* 2Oa 
489 (1965); Fortsohr; Miner. 42, 255 (1966) ). 
i n g  N a C l  s i n g l e  c r y s t a l s  a t  r z m  temperature t o  cont ro l led  humidi t ies  
(40-80%) f o r  oontrol led times was inves t iga ted .  
no water vapor bursts are observed unless  t he  c r y s t a l  i s  exposed t o  
humidi t ies  larger than those corresponding t o  t h e  vapor pressure of t h e  
sa tu ra t ed  so lu t ion  of NaC1. The gas evolu t ion  from c r y s t a l s  exposed t o  
lower humidities was found t o  depend s t rongly  upon the  exposure conditions.  
The condi t ions (mainly the  geometry) used i n  the preliminary experiments 
descr ibed i n  the  last q u a r t e r l y  r epor t  produoed misleading desorpt ion 
peaks whioh could n o t  be reproduced with improved teohniques, 
ments are oontinuing. 

The inf luence of subjeot-  

A general  r e s u l t  i s  that 

The experi-  

Only a few epi taxy s t u d i e s  proper were made during the  r e p o r t  period, 
mainly with the a i m  t o  obta in  a be t te r  understanding of t h e  inf luenoe of 
impur i t i e s  i n  t h e  vaouum system on the  f i l m  o r i en ta t ion .  By depos i t ing  
Au a t  low pressures  (~3.10-9 t o r r )  it was ascer ta ined  that  t h e  observed 
ep i taxy  of Au on vacuum clesved K C 1  ( i n  oon t r a s t  t o  NaC1,  where no ep i taxy  
occurs) i s  not  due t o  t h e  pressure increase  up t o  1-5.10-8 t o r r  during 
deposi t ion.  The in f luence  of Na on t h e  f i l m  growth was s tudied  by de- 
pos i t i ng  N a  during and after Au deposi t ion.  Thiok (100) or ien ted  s i n g l e  
c r y s t a l  f i l m s  of NaAu2 could be obtained by oo-deposition of Na and Au 
i n  s i t u  i n  the UHV e l e c t r o n  d i f f r a c t i o n  chamber, however no t ransmission 
e l eo t ron  microscope and d i f f r a c t i o n  study w a s  possible  beoause t h e  films 
are not  s t a b l e  i n  atmosphere. Attempts were made t o  produce th iok  (111) 
or ien ted  NaAu2 s i n g l e  c r y s t a l  l aye r s  on (100) or ien ted  Au s i n g l e  c r y s t a l  
films with t h e  a i m  t o  e luoida te  t h e  nature of t h e  surface layer giv ing  
r i se  t o  t h e  1 /5  order  r e f l e c t i o n  e l eo t ron  d i f f r a o t i o n  pat tern reported 
ear l ier .  Ins tead  of obtaining the th iok  NaAuz lsyer expected upon IU8 
depos i t ion  onto t h e  "1/5 s t ruoture*t  8 1/3 s t r u o t u r e  was observed , ' in  
agreement with U X D  work (see 111). 

-- 

11, Q u a n t i t a t i v e  s t u d i e s  of the  e l a s t i o  and i n e l a s t i o  i n t e r a o t i o n s  of 
slow e l ec t rons  with W single o r y s t e l  sur faoes  (J. 0.  Porteus)  

I n s t a l l a t i o n  of t h e  e l e o t r o s f s t i o  i o n  pump and fpi8ted modifioetions 
of  t h e  v8ouum system were oompleted, t o r r  range osn 
nor  be produoed 8nd mulntsined, thus perwlt t lng extensive l n t e n u l t y  vs. 
voltage wt8uumwnts before s s~ap le  oontamlmtlon. 
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111. Determination of nature and s t ruo tu re  of surface l aye r s  with low 
energy e leo t ron  d i f f r a c t i o n  (E. Bauer) 

Work on the  in t e rao t ion  o f  CO and 0 with W sur faces  w a s  oontinued , 
a i t h  the  goal t o  cheok the  genera l i ty  of f he preliminary conclusions 
drawn from the  study of the  i n t e r a c t i o n  of CO and 0 
surface (see paragraph IV ( 3 ) ,  Annual Report 1966/65). 
t i o n  on the  W-{ll2] plane was studied. 
preliminary conolusions f o r  t he  W-{ l lO]  plane but are open t o  the  same 
object ions as are the r e s u l t s  f o r  the (110] plane. 
being prepared and t h e  experiments w i l l  be resumed when sa t i s f ao to ry  
o rys t a l s  are ava i lab le .  

with the  W-{lOO] 
CO and 02 adsorp- 

The r e s u l t s  oonfirm the  previous 

Better o rys t a l s  are 

I n  connection with the  epitaxy experiments (paragraph I) i n  which 8 
1/5 order r e f l e c t i o n  e l ec t ron  d i f f r a c t i o n  pa t t e rn  was found on the Au 
{loo] plane, the  study of the corresponding LEXD pat te rns  ( * I5  x 1 patternn) 
from s ing le  o r y s t a l  surfaces  was resumed. This pa t t e rn  i s  observed not  
only on Au {loo) surfaoes as described earlier, but a l s o  on P t  [loo] sur- 
faces .  
i n t e r a c t i o n  of  Na and K vapor with t h i s  surfaoe.  
d i f f e r e n t  I D  pat te rns  on t h i s  surfaae,  inoluding the  "5 x 1 pat tern" 
and some pa t t e rns  whioh can be obtained by r o t a t i n g  t h e  surfaoe l aye r  
whioh produces the  *'6 x 1 pat tern" about t he  surfaoe normal. The resul ts  
rill be wr i t t en  up f o r  publiC8tion as soon as the  corresponding measure- 
ments on Au, Ag and Cu have been made. 

The present  study is  devoted t o  the  la t ter  surface and t o  the 
Na and K produce many 

N. Relation between s t ruc tu re  and e leo t ron  emission proper t ies  of work 
funotion reduoing layers  on W Ello] surfaoes (G. Turner, E. Bauer). 

The study o f  the  BaO-W { l l O ]  system was oontinued during t h i s  period. 
The progress of the  inves t iga t ion ,  however, was ser ious ly  impaired due t o  
a d r a s t i c  de t e r io ra t ion  i n  t h e  reso lu t ion  of the prinoiple  research 
instrument ( u l t r a  high vaauum e lec t ron  miorosoope). 
f i n a l l y  cor re la ted  with ex is t ing ,  low i n t e n s i t y ,  AC magnetio f i e lds  in 
the  room. 
reduce them t o  a n  aoceptable leve l .  

The problem was 

An attempt is now being made t o  eliminate these f b l d s  o r  

i :  

I 

Preliminary t e s t i n g  of t he  magnetia de f l eo t ion  system was completed 
and it is  now ready f o r  incorporat ion i n t o  t h e  system. The f i e l d  emission 
e leo t ron  gun a l s o  received some e f fo r t  during t h i s  period. Some new 1 
f i e l d  emission t i p s  are in development Zor use i n  t h e  present  e l ea t ron  
gun and eleotrode aonfiguration. 

V. Momentum exahange 02 atoms with w e l l  defined single o r y s t a l  surfsoea 
( W. F a i t h  and E. Bauer) . 
The t r a n s i t i o n  from the  o r i g i n a l  Vaoion pumped I D  system with 

moleoulsr beam attaohasent t o  & d i f fus ion  pumped moleoular beam system I 
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with IEED 8ft8Oh~113nt is being made. 
t e s t ing  w i l l  be done i n  the next report period. 

The trans i t ion  is neer t o  oompletion; 

V I .  Theory of l o r  energl eleotron aoattering (E. Bauer) 

No work was done on t h i s  subjeot during the report period. 
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